Chimeric HIV-1 virus-like particles containing gp120 epitopes as a result of a ribosomal frameshift elicit Gag- and SU-specific murine cytotoxic T-lymphocyte activities.
Insect cell expression of the HIV-1 Gag precursor protein by recombinant baculoviruses results in the assembly and budding of noninfectious virus-like particles (VLPs). The VLPs resemble immature virus in ultrastructural morphology and can be purified by conventional retroviral techniques. The virus-like appearance of the particles suggested that they could be used to package additional peptides. The retroviral frameshift mechanism was used to translate the pol gene products by expressing additional genetic information as chimeric Gag-Pol fusion proteins. Sequences encoding the carboxyl 65% of the HIV-1 surface glycoprotein (gp120, SU) were inserted into the Gag-Pol reading frame immediately downstream of the Gag stop codon. The assembly and budding of large quantities of Gag and chimeric Gag-SU VLPs were observed by standard transmission electron microscopy. The presence of gp120 epitopes in the Gag-SU VLPs was confirmed by immunoelectron microscopy and Western blot analysis using monoclonal anti-gp120 antibodies. Mice inoculated with the Gag-SU pseudovirions developed cytotoxic lymphocyte responses to both HIV-1 Gag and Env epitopes yet humoral immune responses only to Gag epitopes. The chimeric Gag-SU particles may have applications as vaccines or immunotherapeutic treatments for HIV-1 infection. In addition, the frameshift mechanism can be applied to the packaging of other viral or cellular proteins.